At the present time an uneqnivocal diagnosis of sarcoidosis is difficult since clinical, laboratory and pathologic studies cannot always be relied upon to differentiate sarcoidosis from tuberculosis, beryllium poisoning and other granulomatous diseases. The obvious desirability of a specific test for sarcoidosis has prompted many studies of a diagnostic skin reaction usually referred to as the Kveim test. Williams and Nickerson (1) in 1935 used sarcoid tissue for a skin test "on the hypothesis that sareoid, like lymphogranuloma venereum might be a virus disease, and that like the latter, an antigen could be prepared from infected material for use for diagnostic purposes". They tested 4 patients and obtained erythema and induration 36 hours later which disappeared in one week; four controls failed to react to the same material. In 1941 Kveim (2) used a saline suspension prepared from lymph nodes of a patient with sarcoidosis. Papule formation was observed 1 to 9 weeks following intracutaneus injection in most instances; in one case, the papule did not appear until 6 months after injection. Biopsy of the reaction sites from 12 of 13 patients with sarcoidosis revealed histologically a sarcoid-like structure. Several control subjects including patients with lupus vulgaris and syphilis did not react. The patients with sarcoidosis were also tested with Frei antigen; no reaction was observed. He concluded that the test was specific for sarcoidosis and believed that it was an allergic reaction. Danbolt (3a) in 1943 tested 10 patients with a sarcoid tissue suspension and obtained local reactions in 2 to S weeks. A biopsy specimen taken from the test site showed the histopathology of the sarcoid reaction. "Many" non-sarcoid subjects were negative, with one doubtful positive.
Recently Rogers and Raserick (4) reported tests on 88 patients employing a suspension of pooled sarcoid tissue. The criterion of a positive result was the histologic demonstration in the excised test site of a tuberculoid reaction resembling sarcoidosis. The test sites were excised between the 6th and 8th weeks following injection. Positive reactions were obtained in 40 patients who had sarcoidosis in a clinically active phase. Borderline reactions were found in 2 patients, one with erythema nodosum, the other with erythema induratum. No reactions were observed in 9 patients with sarcoidosis "in remission", nor in 37 patients with other diseases, including 11 cases of tuberculosis. Siltzbach and Ehrlich (5) also re-ported a high specificity of the Kveim reaction. They performed 571 biopsies of test areas on 200 patients four to six weeks after their material was injected. Fifty-eight of their patients had histologic evidence of sarcoidosis; 33 others were classified as "strong suspects".
Positive reactions were obtained in 86% of patients with sarcoidosis and in 85% of the "strong suspects". Fifty-four patients with other diseases including 16 patients with tuberculosis served as controls. One patient with sputum-positive tuberculosis and one with idiopathic pulmonary fibrosis showed positive reactions. Doubt as to the specificity of this reaction has been raised by a number of investigators.
Lomholt (6) Cutaneous reactions grossly and histologically similar to those obtained with Kveim material have been observed by investigators using heat-killed bovine tubercle bacilli (10) , living virulent and killed human tubercle bacilli (11), leukemic spleen tissue (6, 7), normal splcen tissue (8) , and old tuberculin (12) .
These findings indicate that the Kveim reaction is not a specific diagnostic test in the sense of being a response to the introduction of a specific antigen. Although diagnostic specificity is claimed for this test in the clinical studies cited above, other workers remain unconvinced of its reliability. The diversity of opinion as to the diagnostic value of the Kveim reaction justifies further critical studies on this subject.
METHODS AND MATERIALS
Tests were performed on 24 patients having sarcoidosis with characteristic clinical, laboratory and histologic changes, 19 patients having pulmonary tuberculosis with positive sputum or gastric cultures, 6 patients suspected of having sarcoidosis, and 18 control subjects comprising 8 normal subjects, 4 patients with late latent syphilis, 3 with bronchial asthma, one svith nasal polyps, one with vasomotor rhinitis and one with Hodgkin's disease.
The test material was prepared from lymph nodes surgically excised from a 30 year old male Negro with systemic sarcoidosis involving lungs, peripheral lymph nodes and parotid and lacrimal glands. A group of large lymph nodes weighing 9.7 grams was removed from the anterior and posterior cervical chains. These glands were processed within 24 hours after removal according to the method of Kveim with slight modification. The weighed glands with connective tissue removed were ground in a Waring blender. Sufficient normal saline solution \vas added to make a 20 % concentration which was cooled by means of ice bags. After centrifugation at low speed for 5 minutes to eliminate gross particles, the material was divided and treated as follows:
(1)10% Suspension. One part of the 20% suspension was heated for 2 hours on 2 successive days at 56° C. in a water bath and diluted to make a 10% suspension by adding physiological saline solution; another portion was prepared 4months later from material which had been stored at -20° C.
(2) Sonic meterial. One part was treated in a Raytheon sonic vibrator for 3 hours; after passage through coarse and ultra fine, sterile, sintered glass filters, it was heated for 2 hours on 2 successive days at 56° C. in the water bath.
(3) Filtrate meteriel. One part of the 20% suspension was filtered through coarse and ultra fine, sintered glass filters and heated at 56° C. for 2 hours on 2 successive days.
The sterility of each preparation was checked prior to use.
The test was accomplished by injection of 0.2 cc. of the material intraeutaneously as superficially as possible on the volar surface of the arm or forearm. The reaction was read at weekly intervals, measuring the extent of induration or noting the presence of pigmentation or scaling. A biopsy specimen from the 
•. formed vessels with a scattering of lymphocytes and polymorphonuclear leukocytes ( fig. 4) . Normal skin-no changes from the normal. Recent investigators (4, 5) have employed as the criterion of a positive test the demonstration of a tuberculoid reaction resembling cutaneous sarcoidosis. To obtain uniformity we have employed the same criterion, considering positive only those tests which exhibited the sarcoid reaction described above and demonstrated in figures 1 and 2.
RESULTS
One hundred and sixty-nine Kveim tests with different materials were performed in 67 patients. Of these tests, 82 were made on 24 patients with histologic evidence of sarcoidosis, 43 on 19 patients with active tuberculosis, 16 on 6 patients with suspected sarcoidosis and 28 on 18 control subjects (Table I) .
Palpable nodules developed within 8 weeks in 46 of the tests made on patients with sarcoidosis; biopsy specimens were obtained from each, as well as from 2 test sites which showed only pigmentation or scaling, making a total of 48 biopsies. Palpable nodules developed within 8 weeks in 20 of the tests in tuberculous patients; biopsy specimens were obtained from these as well as from 10 test sites which exhibited only pigmentation and scaling, making a total of 30 biopsies. Sixteen tests were made in patients suspected of having sarcoidosis. Biopsies were obtained from the 9 nodules which developed, as well as from The histologic picture of a sarcoid reaction was found in 22 or 26.8 % of the Kveim tests on patients with sarcoidosis, in 8 or 18.6 % of the tests on patients with pulmonary tuberculosis, in 7 or 43.8% of the tests on the sarcoidosis suspects and in 4 or 14.3 % of the tests on other control subjects.
Three main groups of testing materials were used (Table II) Filtrate material. Forty-nine tests were performed with this material, 22 in patients with sarcoidosis, 19 in patients with tuberculosis, 7 in patients with suspected sarcoidosis and one in a control subject. Positive reactions were obtained in 6 or 27.3 % of the patients with tuberculosis, in one or 14.3 % of the sarcoidosis suspects and in the one other control subject.
Sonic material (10 % suspension submitted to sonic vibration and then filtered) was used as a test material in 3 patients with sarcoidosis. Nodules appeared at the 3 test sites and 2 of the 3 biopsy specimens revealed a sarcoid reaction.
Simultaneous tests using B-L materials and our own suspension were carried out in 22 patients, 11 with sarcoidosis, 5 with tuberculosis, one with suspected sarcoidosis and 5 other control subj ects (Table III) . One patient with sarcoidosis reacted to both antigens, 3 patients reacted only to B-L materials, 3 other patients reacted only to 10 % suspension and 4 patients failed to react to either of the antigens. Only 1 of 5 tuberculosis patients reacted to 10 % suspension. The patient with suspected sarcoidosis reacted to both antigens. One control subject * B-L testing materials comprised two lots of suspension of sarcoid tissue prepared according to the method described by Kveim. One lot was supplied to us by Dr. Robert G. have reported the Kveim reaction present in "active" sarcoidosis and absent in the inactive stages of the disease. In our experience we have found no dependable criteria by which the activity of this disease could be determined accurately. We have patients who have had the disease for as long as 15 years, including several with diffuse lung infiltration and chronic cor pulmonale.
Such patients may have symptoms due to residual fibrosis resulting from healed lesions of sarcoidosis. In an occasional patient new lesions develop after long intervals of quiescence. Kveim tests were performed in 15 patients who had symptoms and one or more of the following findings: generalized peripheral adenopathy, fresh skin lesions, recent uveitis, hepatosplenomegaly and evidence on chest x-rays of increasing disease. Kveim tests were also performed in 9 patients who were asymptomatic and whose x-ray changes had been stationary over a period of at least 12 months. Seventeen or 31.5% of the 54 tests on the 15 patients with "active" sarcoidosis and 5 or 17.8 % of the 28 tests on the 9 patients with "inactive" sarcoidosis revealed histologic sarcoid reactions in the biopsy specimens.
DISCUSSION
A number of factors deserve analysis in an effort to explain our inability to confirm the value of the Kveim reaction in the diagnosis of sarcoidosis. These factors include the following conditions which may have influenced the results:
1. Type of patient and character of disease. Our patients with sarcoidosis comprised 23 Negroes and 1 white, of whom 8 were male and 16 female. The age ranged from 21 years to 54 years. The duration of disease was from 6 months to 18 years. The group consisted of patients similar in character to those studied by other American investigators but it should be noted that the Scandinavian studies included only white subjects.
Putkonen (7) observed that patients with skin sarcoidosis reacted more often to Kveim material than those without skin lesions. Only 3 of our patients had skin lesions, 2 of whom gave a positive Kveim reaction. Of 42 patients tested by Putkonen, all but four had skin lesions. If skin involvement indicates a greater sensitivity to the Kveim reaction, it may explain the more favorable experiences which dermatologists report with this test (4, 7).
2. Type and character of control subjects. The patients with tuberculosis were similar in character to those with sarcoidosis in regard to color (16 Negro, 3 white), age (17 to 55 years) and sex (10 male, 9 female). The tuberculous patients rhom we tested were chiefly Negroes who were chronically ill; this may account for the difference between our observations and those which others have reported in tuberculous control subjects. (5) remarked that study of test materials prepared from 15 patients with active sarcoidosis revealed that 5 were "inert".
If the suspension prepared by us was inert, it would be necessary to explain the nodules aird sarcoid-like histologic changes observed both in patients with sarcoidosis and with tuberculosis as a foreign body type reaction. Actually, the sarcoid reactions encountered did not exhibit the classical response to a foreign body. One thinks of particulate matter as the necessary stimulus to a foreign body reaction. Yet an extract of our suspension obtained by filtering, as well as one obtained by filtering the suspension after it had been exposed to sonic vibration, produced histologic sarcoid reactions in patients with sarcoidosis. Whatever the antigenic substance may be, it has not been removed by filtering nor has it been destroyed by sonic vibration. It is often stated that filtrates of Kveim suspensions are inert; aside from Danbolt's remark (3b), this statement does not appear to have been substantiated. Since we obtained no histologic sarcoid reactions with the filtrate material in our patients with tuberculosis, perhaps the reactions we did obtain with our suspension in patients with sarcoidosis and tuberculosis depend upon the particulate matter present. It is conceivable that reactions to Kveim material may actually represent a response to (1) nonspecific particulate matter and (2) a specific filterable antigen.
It is true that positive reactions in control subjects were not obtained as often when test material prepared by other investigators was used, but the number of such tests were small. Clarification of these points is needed, employing other test suspensions and filtrates. 4 . Interpretation of Kveim reaction. It is worth recalling that many investigators until recently did not employ histologic study in their interpretation of the Kveim test. Recent investigators have insisted upon the need for demonstrating a specific sarcoid histologic appearance of biopsy specimens taken 6 to 8 weeks after injection of the test material. Although experienced pathologists consider that sarcoid granulomas can be distinguished readily from foreign body granulomas, it should be recognized, as Refvem has pointed out (13) , that the fibroblasts and mesothelial cells which characterize the foreign body type reaction may be mistaken for the epithelioid cells which distinguish the sarcoid granulorna. It is altogether possible that some of the discrepancies to which attention has been directed may be explained on minute differences in histologic preparation and interpretation.
Our experience may be summarized by stating that a test material made according to the description of Kveim produced in some patients with sarcoidosis gross and histological changes which were indistinguishable from those noted following use of Kveim antigens prepared by others. However, similar changes were observed almost as often in patients with pulmonary tuberculosis who were used as controls.
The value of a specific skin test would not rest in the differentiation of sarcoidosis from healthy control subjects. Rather, such a test must differentiate sarcoidosis from the one disease with which clinically and pathologically it is most commonly confused, i.e. tuberculosis. If the Kveim test cannot differentiate these two diseases, it has no clinical value.
Whether our failure to corroborate the specificity of the Kveim test is due to deficiencies in the antigen or in histologic interpretation, or to the character of our test patients and control subjects, it seems to us that a great deal more investigation is required before this test should be accepted as a diagnostic clinical tool. Until a standardized test material is shown in studies by a number of investigators to be truly specific, the following recommendation appears justified. If a diagnosis of sarcoidosis can be supported by adequate clinical, laboratory and histologic evidence, the diagnosis should be made regardless of the result of the Kveim test. On the other hand, if the clinical, laboratory and histologic evidence for sarcoidosis is inadequate, then under no circumstances should the Kveim reaction be relied upon to establish the diagnosis.
SUMMARY
The Kveim test for sarcoidosis has been studied in 24 patients with typical clinical, laboratory, and histologic findings of sarcoidosis and 43 other subjects including 19 patients with active pulmonary tuberculosis.
A total of 169 tests were made employing a suspension of sarcoid lymph node tissue and a filtered preparation as well as suspensions of sarcoid tissue prepared by other investigators.
The criterion of a positive test was the histologic demonstration of epithelioidcell tubercies with or without fibrinoid necrosis, 8 weeks after the intradermal injection of the test material.
Reactions were observed in 26.8% of tests on patients with sarcoidosis, in 18.6% of tests on patients with tuberculosis, in 43.8% of tests on patients with suspected sarcoidosis and 14.3 % of tests on other control subjects.
These results indicate that the Kveim reaction cannot be relied upon as an aid in the diagnosis of sarcoidosis. Whatever the factors responsible for the divergent results of various investigations of this reaction, clinical use of the Kveim test is not justified until further critical studies establish its ability to distinguish sarcoidosis from tuberculosis and other granulomatous diseases.
